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Abstract (Basic) : EP 822456 A 

A toner for developing an electrostatic image comprising toner 
particles containing at least a binder resin and a colourant, and an 
inorganic fine powder. 

The toner has, in its particles having particle diameters of 3 mu m 
or larger, not less than 90% by number of particles having a 
circularity a of at least 0.90 and less than 30% by number of particles 
having a circularity a of at least 0.98. 

The circularity is found from the following expression (I) : 

Circularity a = Lo/L (I) 

Lo = circumferential length of a circle having the same projected 
area as a particle image; and 

L = circumferential length of a projected image of a particle. 

USE - Used for an image forming method (claimed) , for 
electrophotography, electrostatic recording or magnetic recording, for 
copying machines, printers, and facsimile machines. 

ADVANTAGE - The toner does not cause the re -transfer under high 
transfer current conditions and gives the formation of good images with 
high image density. The toner has superior developing ability, and 
superior releasability, causing no faulty charging. 
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<. h+-J0R^«a*>'0. 9 8J9Lh0)tt7A 

3 ottftXtfi* S i: ? 'J-->^F^m 

[00 36] h+-<?5eg3iuinia±08^t: 
fcltS nJMBfflaffMSS D#0 . 0 4 5 JilTT* 

[0037] -eoSAt LT<4, fcftlgfcfcivc h+ 

-mftBzhi— <mmim^.timiz. hi— ism 
■x-hRZK-oz ttfTZhtzth, hi—mmtzn-r 
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£ 3 0 0 0- YKm/ ix 1 1 LTffilfi&ltfc J: 9 hi— 

[0029] xfflHzmimmiYi—tiLWwci 

OJK^v wfemvh 9 . F i—b«%£Ktm}<7)&k 1 . 
fik&S. 

[0030] $*>k. *i«j!fcfcvvc. n^s^^a 
JwmsDji^e^on^at^n^j: 9. tic* 

(2)iZX 9#*>4>*l£fi*fflH*. 

[0031 ] 

[»9] 

... (2) 

lit. *wnMEC3U ntt. 



4. 

[0038] ,I<0*:*>, ft#TliH«IT-*o*:»«»« 
WSffi3^h7Xb*M0 0VWT, S^>tCli3 5 0V 

[00 39] ISl^tSitth^-T'ft^Tt^ 
rtektt) tcfcv>T rs<E¥j £fi£$?»^iSfa«S£ 
[0040] HRtzm&Yi—li. $mithi—* 9t> 

[004 2]*|fcas*. Ktth-^-klHitthT—J-ffl 

&bittz?iu*r j-wmnttmizti mart* h ^-^ 
4v^<i, »ttN->— um&hi—mizm^iztiz 

[0043] ftoT. f*iW*+[SW£^«c*fflv^B« 

-yfrbsmtiz i mxtmsm* 1 ?- hi— 1& 
izm^x. ML*m%#±.izmmwmmmfre> 1 

^Nltt^ 5 -hi— l Zm*£bitt:* 5- f 
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[0044] *&Bfl<0 -f— « , ^— <0*H^ff t 
fcttSS&t-:? Jr 1 2 0-CWTOiB**B«L L< 
1*1 1 0-COTOiaflSBlStlotUi^tT^S. 

[0045] h^-<^s»#9ft:fcJt&«a*e-?*j 

1 2 O^jyTOSftfaiSK*!,*^;);, 

[0046] -ttchib. h-t—COim»MHfTlZtU-tm 
1 2 orOTcofia^gjc^-T* Nt— tt. 

*f> n8»tr-7£ i 2 0-cWT^a«ia«c*LTv^ 

[0047] h*- tt. h^-«>*£tJ&j»r 

fc*J»*«a»tr-^* l 2 0-cWToiajKfSiStWf ^ 

[0 048]*S6Bjfr;fc V vt, hi—li. bi—^m 
BftfilZtmii&AX-?*: 1 2 O'COT^iaftSStfifc 
4>*< 1 1 1 LT irtfUH&JWl* 0 . 3 4>fc 1 2 0 

x:i:miimstmmzfmm!i^'-^i-nLx^xi>m 

m\,zk\i&imx-'7i(>Qr:\:XT<7)mt8iS&. 1st 
L<it7 oxiaT^mmmiz^ix^^zt^x*) 

#4U«. hi--tf\~i--co*gmtftZ}iVhiR&X 

-7*6 onaTcom.^iAiz^-th^rammm. 

(franc 

[ o o 4 ?> ] h ->--*< h +-<n7jmgywitz fcMt 6 «L» 
$ 1 2 o-cwToajsssjstc^t&^jBtc-rs^ 

[0050] ^ly^WcfcltiKIRe-^ £ 1 2 o-c 

[0051] ffifl&fc LTIi. J&ftttS-WtStf'JXXf 
[0052] VvfAkLXit. ^7^7^n, 

Vtcoi&mfr : 7 < yt- h oTi^ifeKJ; 4,SMtrt& 



[0053] uzommm*. mtmw 

[0 054] Ztlt>(T)*Tt>. 7<v 
i'r-huri'i.mtzXZ&tot.Xv.yfx. C>A*7 

■timm*). mkm±m>fi<2t>izmte#>. 

*ma>h-t—tzt5\\Xttmzjif*. U\ 

[0055] ±i iwftfcwtGm s-mv ^js^-, r ^ 

[0056] CtL^<MtiS$»lilttomtL&$tnmLi>< 
[0057] ^^fffcfctt&Kjfte-^ 1 1 2 o-c 

< vv*-hv?is A mzihmwt%v«,'?x. %m 

$f<oa¥Wi ( M w ) t * ( M 11 ) 

0)it (Mw/Mn) 1 . 0-2. 0. J:y#iL<tt 

i. o-i. 5vt>z>tfr&. <nttiV5±<DMSkm 

[0058] Mi^j^M. (Mw ) tRJjr^^f 
(Mn) tolt (Mw/Mn) #1 . 0-2. 0T#>* 
iH L *^* s A»^r')^-v-7 , !6r±ie'7y^AS' 

rnxmaza^x/u >y-m*vmmvvffim 
mm&vmtfi. ±*)mi<%z,t:iht%£x^ 

[0059] hi—coisaK—wmfetz 

[0060] ffl&imii. ASTM D3418-82 
(l*tTff5. *HBBKffll,^h&DSC|8|l8li x 10 
^fflS-eiJOJSJrfc-.^ iftKigJKl ot/m i ru 
ia*0-2 0 0rcOIEHT»Ja. »ii$«:i:?fc:)g!l« 
?tl4DSCft»^fflV»*. 

[006 1Jlg&£-:S'fflgfcti. DSCfti«K:«T. 

*«<oa^fl*qE*>^> A tc** S |^<y) 0 t,z% h titM 

•5. 

[0062] *88flfcfcVvC , !S»lSlg<OG 

pcmttzfrf-zttifuztiux. 
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9#£ L< 10 0 0 0&.T<»&ft<rMi:tfm 
L<tt2 5Xl2lT. £WZl<l±20%lll.TTS>hZ 

[0063] n—cvttmmffivGPcmfeizji&frF 

m?3Lffl$lZlf&tZt%£. *>£^li. tf^fil 0 0 

i o o 6 4 ] mz h-f—^mnzmmtmmiimi 
xsmwm&ff otteTit. *a i 
5 oo ozmiztt*<mi,zz&th%kMt. m 
iea s §rr i * awe h i—mmmi h z mm® it 

-> x m&mt *m?m%. ix^& miz-tz z t 
tfmtzomn<r>j$,xi&tL<. zt>izmm#s 

[oo$5] m-s. 1500 owrz>ft?*fa«fc:t:- 
ztni mmmmi.mzbtt&ftmzimmzK.m 

1 0 0 6 6 ] TZhh. *f&Bfl<7)h7— J±. 05(£jjrf 

m. hi--mzm-%&i.E.x'mM-mi.m 
mmmimx-ftmi. m^mnm^xmx 

». si^«sxer««iasj:o^^e^i, 

[0067] IWJ: p&RJi^l;:. fi9jft7)*n# h-f- 

4 >tf-^*^s 1500 o zmx.zfrrm.mnzif 
m&xmzmi.®m&imA$ti?> . 

[0068] Z <7>m.tiVtJMZmL[sM n&tZ k lz£ 

*). mm^mxmzmxzixhmmwLSkoimtttf 

coHBm'jmZ*ft*J\X18fe?&9mtolzm L<HS 



mstxmzmAztiimmt&zkfre,. x 
r )m&£mi&ztt)<T$&. 

[0069] *«BBt:tJ^T. hi~-<7te%Wf®0)fr? 
fflfrffifct. GPC (yM-si-xa^D^h^ 

klXli. 5rV-/?XU-tt{i5S8$-fflUTH 
F (fh7tFn77y) «f*JT2 0^igttaj^tT-5^ 
■tvr/PSrfflVK *5Afi|«<ira»«H8A-8 0 1 . 
802. 803, 804. 805. 806. 807S-3 

[oo7o] *w%zm&i\h&mim<r)wmk \_x 
y . m y tx^ h/px y<^rt# >at)f -eoa«s<* 

oJMteflc ; x+\sy-p-?u>\,z.+vy#s,ii^ 

i-yfvy&msi*. x-?i>y-T?v/mx.zT>i'& 

f-;px-T/P^a^«c. ^f-u-y-t'^x^ux—f 
x+vy-f?y3.y#gfeto. x+\sy-4VT\,y 

ujymm. 7? 'J;uffllg. ^^^y;MHIg. 

smzhtixi-uymti&hmL^tiimfevb 

[0071] z+vymmGtovx+vy*.; v-c 

v/whk r^'j/naxf-zk r^y/nar-?-^. 

-2-xf-n^^^;K T^y;WK7x^. ^^^y 
;H8, ^^^y;PK>^. ^^^y^Rx^;K 
? y ti^tn-iv. ivs&t 79vu=.v 
y;p. ? y h y/p. y ;ur 5 K^i o z~ 
w^^^h^/ijiv^y^ L<ii-e^aBft* ; m 

-vk $.&#B!b'r;^J:3!5rt'r.;i,xx-f;Mffl; 
tf. xf-ix>. rntl^y. r-f-uvcojrfi^xf-uy 

^XisArir V y<nt -5 S:t--/U^ h y5a : Wi<f . fx 
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WfJU-f^k b'-yUxf-/Ux— r>k t-/MV 

7*/Px- f/KOJ: ^fx/l^x—f/Wg ; 

6 . Cii b'x/Mi*tttt, smi I < »i«A£*>-£ 

Tffli^fiS. 

[0072] IZX-mmt LT»±. ±fc LT 2fflJ-lh 

? U U - K xf-u ? ? ij 
1. 3-7*y>**-;Pi;**?yu-h*)Jt3*Z« 
2fflWTt& a/l-*>ISxx-f ; ^'t'c/PTX'J 
>. vb'x/Ux-r/K £/t'i/UX;P7 4 VRtfy't'- 
/PX;p*>^xt'x;Mh^j ; &&r3jIlXt<9bx/p£ 
Z^-tHtH&l : tfJIUjii, L < imi&at LTftfflTS 

l^y. x-f-u>-KRt'x/uit S ^ Ci x -H,y-7? 
yAiWf/k*!**, SIRlMffltt. #yT5K«B 

?£E£ (F*J») . XlibT— tH^fi-g- LT 
><5 y * 5r l t t "f £ £ fc *^IETA 6 . 

[0075] mi mm&m. * u- Kfl:^ftA<w 

&t*> 0 , * y 7 % /4HMc. r-t ^/wr-fe h >&S8 

A^Ratf-t^AWL S§*Bj. XXtvHH, b'7.7 

[0 0 7 6] b+-&mn&&Bm*bt:*#>jEtnt 

I o o 7 7 ] -^nx^S^ISMH&WfiiPt 
J: 6£ttft : h y rf/Kyy/i-T^t-^A- 1 - 1 

>t-7Af h 7 7*-jf djKI/>— h^Sn^Harytx 

*7Affl. &tf£/l^^Kf*rC&£*X*:^Aig<7)to 
§*x-7AJS&tfwft^U-*g8fl; hU7iX;M 

^yjMUUtotitou- (i^-^fl^iitLT 

<0&JHJS : xr-^XXtf*-^ K. *J1t9+tVAXit 



^tfyxX**-^ K ; x*7**-/PXX;tfl— K s;*? 

[0078] zti^vmnmmii. «i4?>so{i2a 
[oo79] i&LKrnmmmtm&wtt ixm^ 

0 0a*»CJtLT0. 1-20MMSB. ftC: 

0. 2~10S*S5f7--fc^W$fLSC:fc*'»iL 

[0080] *mtzmue>tii>me>Mii. m&m&M 

[0081] ^xn-^feJUJ: LTti. JS^T^t^ 

*3*iSft^ft*<fflv^it5. M«cWlcli. c. I. f 
/yyMxo-12. 13, 14. 15, 17, 6 
2, 74. 83, 93, 94, 95, 97, 109. 1 
10. 111. 120. 127. 128. 129. 14 
7. 168. 174. 176. 180. 181. 191 

[0082] -7-fe>^«feWi LTIi. m%TVtt& 
ft. -»hh-nnto-;Ht^ft. T>Ay*;>. * 

ft^ft. '<>-X>fS^y , nWt^ft. ^Hy^rfft^e 
to, "ojuyfc£***fflv*6*i*. c. 

1. t^yM/,K2. 3. 5, 6. 7, 23, 4 
8: 2, 48; 3, 48;4, 57; 1, 81:1,1 
44, 146, 166. 169. 177. 184. 18 
5. 202. 206, 22 0. 221. 2 5 4*^{Cff 

[0083] yTy*mtlxii. m7*vy7-y 
<fc-&ft&V*«oi3?Stt. ssife 

/yyh7/l^-l, 7, 15, 15:1. 15:2, 1 
5 : 3, 1 5 : 4, 60, 62, 6 6^A^tif2Hcf!l 
fflT'S*. 

[0 084] ztL^^mt. tmxim^imza 
msftntt.mx'm^ziLffX'Zh. *wnz&^x. 

it. b7"-*^<^mtt^#*LTai«?$fLS. w*i^> 

0^fe#feJP)li, l£*8tSil 0 Ofifia^L 1-2 
0«iffl!h^-it»t**S*l&. 
[0 08 5]lBtettfcLTtt. ft. x y > 
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*K ifUaMHfrFtt. a38««i£lcJ:SBETlt£ 
ffi»##il<2-3 0mV'g. #£3-2 8m V 

[0086] EBttft(7>J£f£i LTti, 8M<*. 6ffifls. 
**. 8Mtt. 6ffif*. « 

#9:L<<iO. 05-1. 0//m % i9#2L<<i0. 
1-0. 6/iiru $4»C»^t<li. 0. 1-0. 4m 
mZ'hZZttf&W 

(0087] m&fr<7>$G&imm®]% i o ommz 

»U #£L<li3 0-2 0 0aag5. «t*)#it<»i 
4 0-2 0 OUt&. 34lCi?*l,<U50-l 508 
IffrAtwfcftfAti. 3 OSflS^iJITIi h^-fi«5 

*i*tp» 0 . S emi h y o±#Cjg©t& Bill 

«S<9(KT#£ t « I >MftX'$> o jfc . 2 0 0 a 

[0088] *«^<0h1—{:*JV^. h-*— 

ami. sawtsumstt 

%>\ayy\m*?T)la*v Yffmsmmjezi y££ 
y'J*OW»4LK. ifcteSvy^fCfc^Tli. K 

[0089] *mizm^t,iiz,%m®m}B e 

LstSSMWrc <t &ifc3iffl«a< 3 0 mVgfel 
±. ftK 5 0-4 0 0m2/g^Kffic0t?)A<a$fSIS 

[oo9o] co*s«a«}«c<7)h^-tcfc»ts^a 
li. h-f—ioom&mz^LxmL<iio. i-s 
asst. «toifSL<»io. s-sassn. zt,izig& 

[0091] xmizm^himmmmt. m& 



y=r->-7r;x, x'J /i,. # 

aa»^'j3-y^^;K -svyfivTvyrm. tug 
ass-irts y ry >rm. ^<m^mmit^ 

[0092] Jt*EWUBET£<c«-?T, itSBBfffl 

Ttmmz&muz. 

[0093] *V>»«**|iftU ffifllMUUflflg? 
[0094] *&afl<0 h+- <ci3lvc(i % £«W*ig# 

^r7 y yKB$&8)3fc, ^ y 7 -xfli t*- y f>» 

*Oio£rtf]|ffefc : BMfc-fc y ->A»5f?, MMgRft*. 

[0095] *mnzm& hi—imn-ti izu. mt 
&MkLz<r>m. m\. xi±«ttft. imiz&txm 

ft^j, mm. m. mmztowummmituh. % 

ixhi—nfi-z®. m£K t m&mtt&?* mm. 
otixsm-ttumm* Kmmtii. 
[oo96] *mih+- mizwmmftmmsfr 
&t:Mz\t. jf&mmzmiimt'-?zi 2 0-c 

[0097] mm (<m\zistx#m ztifc hi— 
it 

zumzm^xLx^w. b^-^aa* { (s<^oi£ 
wmm/^<7m<ommvrit. z e>iz£m&(owx-i>& 
mm^z^hmimiiu&mLmi^. 
[0 098] mmwmat&imtLxit. mi 
a. iii^aittKeo^yrhDyx^rA^^-^ia 
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[00 99] #f&Bflft:fcvvt. h7- WPflgfiffcayh 

[0100151 fti*fc*-xV7\ 5 8»iXr-* 

7 7<iAf- ?-x> •>■••/ K 6 3»±>j-*M?/W? 
47\ 59<i#fcl}/</U7\ l 9tt#a}x.i-K 64»i 

[0101] «^£ffi*!^&ETIi08&tfg|9 tc* 
"tioft:. 8BS#SfttJ:oT[sHK«6 1 S-SHSU &M 

aT-HHED-?-6 2£|a!£3-e» iSEl«D-^-6 2 
«EIKtff->r»tUfeMIIMat:J: «SS6 8 
iZfflatZ 9tW 76 3 £m-> X®Hn-?- 

6 2<^oa«^&tf3^£j@.r-f ., 

[0 1 0 2] MMeiltvr. «fi*-y^-64*»ttt 

»s#i>t«s!ia»mi, »*S6 8rtT*±t urwa-c 

0(eLT>t^IhIKd-^-6 2ft:KS$itf:*a<0n- 
TV— F5 5izi. -.TSiaW=5rff»#fflS-glt, $ 
fefcWffl^-r— 5 8 K»£ LT»«fWfl£g»t*: 

ft. ®^& : ?<7)pi&*)X{mmik¥n%t>tih. zn 

0-7-71— K5 5<OHME(cJ:OI64-rs»ii![«r) 
V- H 5 5SCfXr-7-5 S^^fi^akOSUT 

[0103] rat^TLtt!UI»ftfti, M&NMft 
Sif 2 8CJ:0#fajAVU7'5 9^ra<Cfc^«tO. 19 
<TM £K v a - h i >m LUftf I ror 2 4 i: MM IT V 
-f * 7- 2 2 ft: J: 

[0104] J^flttOTLfcflWWMi. fltai#8<l« 
&at2SlZjiimiii>Wr5 9iWKZblzJi>). 19 

^ai-,a-h2raaui«?iro72 4 taauxv^ 

»</"7 iv f- 2 2 ft: J: ommztLh . 

[0 10 5] D-7-7^-H5 5cOSaii6 0m/# 
1 5 0 m/frsoKHftcfrSJ: -j ft:!sHE»£EHlK$tt 

1 0 1 0 6 ] C^affiJjaSKffJi. x>*-y h7 
7ft:^»7kS-jIt;tft:«l:'), fcUttWCfcO. «H 

[01073 m&m*j}itiaz.&)imtt. hi—m 

mxQ<?}% $^ftt#«lgS:t£*:ftft:fT 



[0108] tim.vmfm<w&f\i z*> hmxt* 

[oio9] wm^m^iznux^mimi- 
wtfyximjUTgtt&nwfe. (Tg± i o^c) IZ& 
^tx^mmmB^n^-rizb^ mm±. &st 

■h t wzmztoizit&vizvHzmx'h * . 

[0110] hi— (DMA^mkmt 10. 0 ;tmja 
T. $?*L<li3. 0—8. OAtmOftSI^-eib&ii: 
A***U*. h7-<Ottt¥*Dl&&*<10. OjtmfclT 

oaittTli. 0. 0^m 

[oin] S^-ofia^lMItf/hS-f &*£*£t: 
[0112] *ffllhi--ff)m&¥imffiii-ns?- 

hy>Atfflv»rixNac i*js?85rig«^. mi 

IflSOTON R- I I O-A^—yvfxV? ^ 7 

H>TE®B*S» 1 0 0- 1 5 0 m 1 +ft:^lkS"Ji: LTff 
®rSttS9 (»*L<«7;^;P'<.>-fefxX;U7*>-BE 
«)5-0. l-5miaDi. £Mcaajesti83-2~2 0 

i -3ttftftMmz'n%^-$mmwiz£ >> 

-kLT100/tm7n-^-$.ffl^t. 2/«mJ3Lh 

vhi—nm. m&zMfeix&foftifibm&mb 

MztotitmmnSMLvmm ( D4 ) 

[oii3] tivmmmmimftm 
m$i.*bixm$.ztit>%&£mx-g>z. mi 

mt*<r)±£mm±#b l^. ftajKSrisitsJs^. 

nmb&m^ttimmi^-om^ $t>tz*<r)± 

mismm&t:tt$*z>*fib ix\t. ®jrs m* 
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Xit, 7 vm^i-ttJ-tt^ +%bt,XV 47 y{t 
x*u>. *y7Wtt'xy-fy. 7-vitt}-#y<r)1(a 

> )47 vftx.+\,>mmzt>i. *&mza^x\t. 
mizmx-bz. 

10 114] Ztlh c^StC iot »«?&<ftfi#ft Sffi 
^*t:*tt6«tt«*8 5flmx (#2l«i90«a 

[ □ 1 1 5 J Zixt>m#Zim££1i2it&t:#>lz 

MlzMLX. l~6 0£*%. 2-5 OS* 

U\ 1 fi»%J: h^-- &t/t N't- 

fi^^iHAtt«#<^*#*+#-C*> 0 , 6 0M% 

[0117] *wm. ^s#s*^sgtw^«a^ 

ISO 3f?>S. 

[oils] *»BB(cfflv^ii£ffiS®«ffl^H*o»i 

l^B®<r)XH:r>Zl;mzmmtZ> . 

[0 1 19]0Pltt«tt:tLTli. T/PSx^A. Xf 

> U.*^*o£&& : T^$xr}A£&. BHb-^ yv->A 

[oi20] ztihmm&&±.wt. ®3ti*o«stt 
ii, ; t* x^T/m-zu, <i?y-N-t'x/M $yy 

x, — bo-fc^o-A, xf-k>-r? y/W 
Kn^yv-. tfyfc'x/P7>5-/u. 7*y-/MH 

tfy^U^vXWIMfcT^Sx^AOtfm: 
J-^T^JER?^. -f-^RJUiJUSfO. l~10.unu 
»*Ktt(>. l-3>umaSETA?., 
[ 0 I 2 l J «?SS%fcJltt, 7V*t!f-», 7?Q^7X 



tryy>7Ajg». h; 7 x^/M -tkva 

at. *yt'x/P7>5-/i4fMS. ^y^-j-i^vffijg, r 
tUMKm. *9WAmk. 7x/-/H8if, ^ya 

tofjtf>«llr fcLT80SS%OT. #iL«i0- 

T, ftfcliO. 0 5-2;um#$F*LK 
[0122] 1B?^«iiSa«. S#«#ftTT-a^f«4JH 

*t>m**vT&mm» ztizmm-tzm&ii 
mmt^m'pizmmi. mx-nziz^-yxm 

f&Ztl. *0)mti-imtZli5-4OM m X'S>&. * 
ffilfci*aj|tfc LTtt. ±J9i^ifflg[(ct'7xxuy. 
ry^-ty, tl^yXti7x-^yM^y«oflBg$-t-f 

+irr/-/i>m\:?*» y^mmm^^a : t k 

7Vvfl:^!|ti ; xf-y/Hk^ft : -fcky ; -buy-f-yi, 

[oi23] cti^«MiKaiiw»^s««t»ntt 

sKy>?^y;HBx^r^. ^ux-f-uyffijg. r^y 

/hbb. ^yrsHffljg<JDSn^s«^sttfflBiat^y- 

N-t'-;uxf;i-/<V-;u, ^fy t'x;ur> h 

^*«)K»iBtt^y-7-^f4>ns. 

[0l 24 3 SWBfcLT. »g|«tift»trtJ:v>. ft 

T^y^m x^xffiBI, 7xy-;H»8S % * 

[oi25] ftaaofflng^tiwettat^s-^iftut 

7s. WHtzxfflgmiti-fy, xxfflgMutJyw 
m.=fifimt>tii>. ztiuimx-m^x t, 2«w± 

[0126] HSJWCftSWtti^Sr-a-it^-tS^. 

[0127] mm*x'<7>*tt\^ mvamnMizit 



(14) 
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L-C2-9 0S*%* < #iL<. 5-8 0114%^ i) 
[01 28] «ai£7>KJ»i. 0. 1-1 OumiWt 

[0129] 3nr*?>£i<i. mm.mxrv-3 

V^-T « c t <fc -» Ttf 0 £ b £ . 
[ 0 1 3 0 ] OT. *«^WS»»lifcfrftH3iffliir|g^ 

[0131] wm&miit.. nmrnrnm* 

mEJ) b LTWME 2 . 9 N/m ( 3 g/'c m ) «±T 
**£fc4W*L<, £*)K±l<U19. 6N/m 
( 2 0 g , ' c in ) fcUn:-*>& . ^ftflE* t L T<o»ffa< 
2 . 9 K/m (3g/cm) . 

[0132] 8ttte^IglCfctt&l£2^gfc L-Xti. 

1 0"Qc:mSJg(7)3[ftflsT^A>ilTI-»&. 
[0133] *&HJK±. »m»«a^ (SofcflO «9» 

mzm^^m. esh. ^iti^immfcvm® * 
[oi34] ^mmn&mmmwst ixu. 

A+>\,j*99yi>—\. , xf-u>\ tfi)x.j-uy-rU7 
9 v- htiZVXV h«flWffcti6#. zti 
fyizm^tilZb^<m^y?-hl^ttl^^ 
mft!5\X-<7>*&-&ftt$£V : 7l>y Kftiffifflt* £ b 

[o i 3 5j *miit. mm^50mmaT<o/m<m 

[oi36] *fm<zto\ l \xtt*y'>tfit&.i%^j: •? 
iz^®tit><m.mz>i&fe2ii.x^&zbj><im&£±. 

10 13 7] #%\J-7-*m^t:b£c?>fttl^ya 



£Kti. £8fl8E=0. 5-5kVpp, £&^&®= 
5 0~5kHz. B8I18E=±0. 2~±5kVf& 
I. 

[0138] iOffiOlWKfc LT«i. K 
[0139] SiftlgfcfcOT hi— mm 

Bzhi—ff)mm&t&*®bix. hi— m&t 
[oi4o] tsmmz&b ixcrmw-y-Rvm 

11. -Mnygflm. PVDF (-1fJ7-y-fth*^'Jr 
y) , pvdc (,-tfysfl:h'zijfy)M7.yf7; 

[oi4i] xmnwmtfvmmiz^x 

[ 0 1 4 2 J 0 1 ti. H«»«fiftft.fc<7) h tt£ £ 
[0 143]Hlfci3Vvt. 10 0l:ttMr»»igftfti: 

Lxn^tY^^x-h*). *<?>mmz— ifcttea-?- 

117. ^«S140. SE?»1io-7-l 14. 
-tH6. U^^D-7-1 24*5|ftttf,/lT^ 
4. ^LTSB5£K5-M 0 0tt-ifcSrto-7-l 1 7 
{ci-?T-700V(;flftg$h4 (BXSolSff«i3<gS®E 
-2. OkVpp. ifS®E-7 0 0Vdc) . -^L 

•c. u—f-mmii 1 2 o u— r-3ti 2 3 $• 

®JfeH5i,10 0(CSJffS£tCJ:oTJt3K$fl. » 
4 0(*J:-5T-^«tth^--CJSffi$^. 16 

mteitLx&/th'?Mz*smtiKttn-?-i 1 

4ti>)lE^±-N|R^$^i. h-f- BIBS'O-ti-yilE 
mtli&i&KiU M25CJ: 1 2 6 AjUf^tfe 

til. 

[0144] m&l 4 0tiB2 iZifcti o mtltVy 

ai ooizm&ixTArs-vjim/XTyi-Anm 
im.&&&Tftt>tixmx(?> h i—fflr* 1 0 2 <n 

T^®^'J-7't«rt) *«E»Sa. SatF5A100 

t^tR^y-7'i 02 t<oia^»iia*sn^Kxg-7' 
./F5^iasetma*rtcj: 0i»3 oo//mt«B*$ft.T 

««»rt(c««#»l 4 l*>'EK3nTt^. s 
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ffix'j-yioawimgarfigT^s. v^-yhn-? 

- 1 0 4 fc«^tf)to<«a*raffi*gwi3*vci3 o . 
s.liJgft. N.fih-h- 3-MKHJ. S,{i^-<0 

»9a*/«a, N 2 (ih^-^iR§aitl»±<cf^L 
TV»S. 8flUl>-:ri 0 2£#«LTm£*U«tt 

fiS$ita!ttru- K 1 0 3(Dm&X\}-7l 0 2K# 

■f*a*Eti 9jb<iki»££«b*s*is hi— rnvrnw 

Ztlh . !8# H 7A 1 0 0 U- 

71 0 2 £^ISlcSg&&tf3cSP8«A4 t^jW&OoS 
it. StfU 'J -7_t h ^-(i»m»«(c/E tT«3fe K 7 

^ioo±tfRajL^r«»t^s. 

tO 1 4 5] 07li, »®g»}i»«:±cOKf— tftiSr* 
rai£¥flc±{Cl»:*c^L^«. +ISM6^#±<Oh^- ffi 

[0146] ®#<* 1 li. mm 1 a±lClf«Bfci|iiiflc2: 

«@iE-tS«1gD-7-2 <SHStt?HtJ12a. ^2 
b ) ICi OS** 1 ±£#>- 6 00 V«0*®«fifc«S 

1 o o v . 600 vmwi&tfB 

IliLlStlk. »jKOSffeS4-l. 4-2. 4-3. 4- 

S<*5 ($ttJ8 5 a . Sft&i UT0^5 b ) ±fc<g 
^Sa^lSHE^f* 5±tC4feWfeS*aafe«*^fi£3a 

®%#i±.nwmhi--tt?v-i--m8tz]: 
*k SSh-f— g3S9<R:®JR3fi.*. 
[0147] T&mtz&hi hi— li, lK^^4<SV> 



[0148] +ISHE^«:5li. r«<0^5 b_t£ 
f"<-(NBR) «(C-H^ft$-li-^?W4JB5ai'3 

-7My7L£. &3-bJBtf>«j£l±. J i s k-6 

3 o i 3 ost-fi-^aa^tsiitiKi, i 

Q • cmT'&ojt. S3tfrl*^+ISBE^«t5^coe^ 
2000V$r^5b±t;#^.-f&;i:t^^?t. + 

lac?* 5 *>£iKS*f 6^ h-f-ms-iE^afctiifaiK^ 

[0 14 9]fe^D-7Hi. 2 0mm<0^7b±lC 

x>^Htc*S^# (EPDM) o&j&fctffc+ttfrft 

®7aO*«Brt^iffi*r, 1 0«fl • cmt J I S 
K - 6 3 0 1 W&VQg# 3 5*^«$-^f t^iffl 

«S*aU:. +IBHK^#:5*^<E?«6tch^-S— 
fil£?$^i|gO<E^D-7-7±0«SSh^-|J s ? 

1 0 1 5 0 ] ifc. *89i£fcV>T»±, SffiS4 - 1 , 
4-2. 4-3. 4-4<9lvrh.J&' — >£ttttJ-*-£ 

fflv^«tt-«^v>yey^s»^fct. 02^ 

•fJtoSfllftaflMifcJHUfc. ffi«03o<0#tttt.*5- 
h*- fflSilRStt, ZjS#»ttr7^«SfX«. INS 

[0151] 

iztmi *m*mmvmmzx <om 

[0152] 



(hi—mmmi) 

{*4>V-9fr{-*:#l40. 000, 
*^fil 5 00 0WTcOfaJS(ct-^=5:L. 

tf5X*»iHTs : 6 Or. Mw/Mn : 3 1 ) 
Ktttt (¥^Sg0. 2 2*m) 

[oi 5 3] ±mtm7u>y-izxm.iti. 1 30 

•yfS^T«l»»L^. C<0^«1ih-f-«a^i. G35 



looau 
ioo» 

7-C) 48? 
10 1 54] ^Sltbt-^lft^S. 08X1X9^ 

OOrpm (J5Jf8 0m/sec) -C3^Ma<0^®Kia 
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«^5-SA-r&^c^5a^SrtatS«6aS{i3 0'CT* ?fc:fclvc<OR#gaA<0. 9 0ia±tf>&?<49 6. 7 

o. mtn-awa****. «s«jfrta5»aias m%. p?#sa#o. 9 8ja±ofim42 3. 2^ 

Xtii>4um&T<rMm(Dttm. 1 6fll»%?*> I0157J ( h*- »&0!2~4 ) ht-SUtWKO 

»4. 1 9«?jTA->fc. PWfcLTWiM— 2* 3»tf4Sr&*:. 

[0 15 6]«V»T. #t*lfc«tth-*— &*10O8? ttH— 2. 3arMtf>1HI*aifciS*\ JK&hf— 

tztt I 'J 3 - y*4 /pfc +A,V*,i-r VT 2 . 3&tf 4 Ottft*MK:*tttftftft ( 4 x< mWT?> 

mitmShtc-Xmi 2nmflWyW («l «&%) 14, *ii«i2 IX. 18. 5%&tf 1 8%T 

tt^>BETJfcftomi20inVs.) «1. 2ttffitD fcofc. 

u a*«fcTa*Latth^-it#fc. n^fi^a toi 5 8] 

( — «3tfia|5> 
(*4>K-7Vt*M.:*)41. 000. 
*HP* 1 7jOT*>j£#?>*te : 2 2%. 

#?*<Effo5T* : 6 2t:. Mw/Mn : 27) 10 08? 

•OttfcWWWO. 2 2/<m) loOffl! 

• *y7*/WH*MWWtc (JMftttMMfl) 38? 

• «mwf yxf-i/y (jNtft&Mffiftfte-? 1 04 . 4*c) 38? 

awitfflUKLTWth^-stuwi. fi^att [0160] <ht-wwi6) w-HKtniogii 

h i—<r>mmy#)tm\i. 6 . 7 ju m . 3 * ■]&£*)&? SHOW*)*** 1 2 0 0 r p m ( Jtt 6. 0 m / s e 
fc*fl.vc*>H»«a#0. 9 0ttiflttW9 3. 8ffl c ) TliWWttf S£i;£|fctvai. h-*— flftfl' 
«S6. R#*a#0. 98Kl±OSTO22. 2fflS% 1 tPWKcLT«tb-^-6t»fc. #<Wlfc«tth* 

ff£S D<i 0 . 0 3 6 WVtoMBttGUE [0161] 

SitW7> 

#73 0, 00 0. 
*HP« l 5 o o o JaTsHWfc tr- ? «r l . 
ft?* 1 7)tilTe>*#e>lffr : 2 5%. 

tf?Zti&i$Tg : 6 2*C. Mw/Mn : 3 3) 1 0 08? 

• Kttft (¥^SS0. 2 2x<m) 10 08? 

• *yry»««iMi» (ft*tttMWH) 2s? 

• &ftf±tf>Jx.+u> {^mMtm&K-? 1 1 6-C) 38? 

10 1 62] ±£$m£ffl^*c:i:. Hffi3rtt£ffi<7)& ttb-t- 7Srfcfc. #*>*tt:lKtth-t— 7<o*jttSr*i 
ftSrl 200rpm (JHiS6 Om/s e c ) -C1#IS|(C tcjjct. 

soet6ikti»v»TJ4b^-iBiwi mmziT& [0163] 

(h-h-»SW8> 

k*4-y\Z-9VF*\1hl . 000. 

1 7jiilTOl£#Z>Ste : 4 0%. 
#5;ME#/£Ts : 6 3"C. Mw/Mn : 3 5) 1 0 08? 

•*tt*(T*WStao. 22#m) 60S? 

■ *s-r/sm<n*m omufeMi) 28? 
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ffiiH** 'JTDtrwy (Kg&wmv-f 1 4 0"C) 



[0164] tmmy^yr-izx^i. i 3 o 
%zmt. K&mmmtx imizm. i xm& h i— 

1 0 1 6 5 ] ftUT. *#£>;h.*:«8tt Km? 1 o 

!fc-&8S 1 6 n m<7>$£5^ 'J ^ ( B E Tifc£ 
SSI OOm'/g) £0. SSSmoL. fi^ffifcTS 



3H 



[0166] ( ht-»j&^9 ) hi—mmx^tz 

^-9c75i*ttS:^i^Srr. 
[0167] (h^-KtWlO) h^-s^8-e# 

OOrpm <J§i£6 0m/sec ) X 1 #fflHSSS"f S 

-1 0£»fc. *Mifc«ttf-*— 1 0 lfc 

[0168] 



(h^- Sitffll 1) 

M'fJ'K-^Wl.-IMl. 000. 
ft**. 1 5 0 0 OWT^aiStC e-?£U 

5h^m i wxromcmi} -.22%. 

#JA&&£.Tg : 6 2-C, Mw/Mn : 27) 10 OSS 

•«ttft(¥%&S0. 2 2,um) 10 08! 

• *^T*/«flO«||«c (ftffCttMMftl) 3S? 

fiflTOKUTotl^ (^£»Mr8*t-;7 1 4 Or) 38? 



$»3£S DttO . 0 3 6T*>->fc. «H^)rta$5j6« 
*lio-?-£t^>«m:«tS?&»T*ia;7 3«CT*) 

?#S>*Ut«tt}--*— 1 l<DBrtx£*lfcjjrf. 
[ 0 1 7 0 ] ft. J&JIB**). «yiS!if)#jp*ffl* 3 0*C 
tit:. 
[0171] 



[0 169] JJett#£Jf|V>SC:fc£|$Vvc<ih-*-H 

mi tmizixm&}>+-i an*, nhtim 

^Cfc^TOR»Sa«<0. 9 0fcLhZ>fmi9 6. 3 
flS»%, FTOKa#0. 9 8UUi<7)t4^i3 2. OffijR 

(*j>v-?fr?-a.:mo. 000. 

tf-^il 5 00 0tlT^M«tct-^5rL. 

1 Tj&LTmfttnmti : 4 2%, 

^X^jSTg : 6 Mw/Mn : 2 2 ) 10 0SP 

■ WX)ttl®0 . 2 2/tm) lOOSf 

• * V 7V1ft»^<W8«c ( a^SttWtWSiJ ) 3S 

{StfH^Stf tlx^y (i*3l&#tlr«uat:--? 1 04. 4"C> 35? 



i o 1 7 2 ] ±Bm*mmz.t *m*xith-t-9 
am tftmzixm&hi—i 2£«#Jt. w^ntzm 

&hi—?>ngi¥-m.mt€>. 5 urn. 3umV±m 
TlZts^XrtPl&matfQ. 9 0ia±«OSfli9 0. 2 
m%. RJBfltatfO. 98iy±^4 : i t ti8. 5flS»% 
T'SjoTt. 3^mJ3l±«0^lifc»t&R^S^<?)S» 



ttn-f-t&?mmz£hmrCR<iS4 5X:X't>~i 
[ 0 1 7 3 ] ft. tttt h^-- 1 2 tf>#itffc?)Httt hi-— 

^im^n&ji-mziiifi 4 u mmT<o8M»<o-&*ra 
{±i5 m%x$> 9 . jsaaoati n i—ftm 4um 

«T«*»S>#«ttx 2 6ffl»%T*o*:. 
[0 174] 



(*4>t:—?frf-Jk:m, 000. 
■*7t-:?#?fi: 650. 000. 

1 7j«T<0J*#<0fte : 5 2%. 
#7^)STg : 62"C. Mw/Mn : 38) 10 085 



(18) 



fcBIH 1 ! 0-97095 



«BHP*tfJx^U> (7*mMtm&\:-? 104. 4"C) 33 



[0 1 7 53 ±.ie»fli&fflV^;tSrRjv^ih^-» 

&Y-i—?>mR¥m&lt6 . 4/im, 3 /< mfeltOfik 
^fCt>^T^P3»JSa*5 0. 9 01SLh<oe^«8 7 . 0 

nm&atfo. 9 8iu±<oe^i4. 5ffl»% 

ffH S D (i 0 . 0 4 6 ?3> r> fc . *PII$Ort»SlS5iaS 



1 0 1 7 6 ) ft. BHt h-^- 1 3<^M»fS^«tt h^- 

14. 14ffl»%T*0. J^IQl<oatth-f-Si^<04A t 
mjaTwa»^>***»i. 2 7ffl«%X'*)^^. 

[0177] 

IlSl] 





re* 

8-0.90 


a-0.98 


DS0RA 

a:) 


mm 
m& 








mm 


(bid) 


ftftftff 

a* rc> 




96L7 


212 


106 7 


0.031 


6.7 


80 


3 


59 


H-2 


96.9 


241 


106, 7 


0.030 


6.5 


90 


2 


65 


>*-3 


047 


22.7 


106L7 


0.033 


6L7 


80 


1.5 


66 


>M 


96L1 


22.0 


106.7 


0.032 


6.7 


70 


3 


52 


>t-6 


BIB 


22.2 


104 4 


0.036 


«L7 


80 


2 


60 


>*-6 


92.3 


21. B 


1044 


0.043 


7.1 


60 


1 


42 


>M 


91.2 


20.8 


116.0 


0.04S 


3.5 


60 


1 


41 




87.2 


U.4 


14a 0 


0.051 


las 








97.9 


4&6 


140.0 


0.033 


12.0 


3ootj&s*a 


>M0 


89.1 


23.5 


14a o 


0.047 


1(16 


60 


1 


40 


>M1 


96.3 


32.0 


14a o 


0.036 


6.9 




4 


73 


>M2 


90.2 


8.5 | 


104.4 


0.047 


6.5 


80 


2 ! 


45 


H-13 


87.0 


15 


1044 


0.046 


6.4 


60 


1 


37 



[oi78] mmsmtn 1 ) mmt lti*es3 

Omm^Al y'Jy^-^SfrtUc. iitK. @3fc 
3Wt*fl*L*:. 

[oi79] ( i ) mw&mm ■. mmwrn.** 

!>. Kffl 5 .urn. 

[018 0] (2)Tai&»:3Ett^nyaV«fi^ 
+4a>ZZftttZ>. SUMO. 6um. 

[0181] ( 3 ) : m%mzmi.*&i 

KJfO. bum. 
[0182] ( 4 ) : *— /Mtt&ttMJ 7x 

£i?)£:±ftil. $A>{c^';47-Wtx-fW>'f9«c 

( f m. o . 2 ^ in ) nmmmzn ix\o %&% ma 

L Rff 1 5«m. *£fl-f$««a 

tt9 5*T'#> -->*:. 

[0183] »«fl«)ja®4tt*&ffivV. il!Etti8»» 



iSI4^ (fc) . JSI!*ftff-CA-xS!*JBvtf:. 
10 184] («3fe*»itW2) ®3fe#«i8fl|l?tfl/ 

UU:. *fc*ttl,«JttA<47 4BrC'*o^, 
[0185] <Satefc«jtfl3 ) 88fl«4. 

#*-MMBCl 0 : 1 OcoBaftTiSKLfckOj-ffl 
mm 5 : 1 0<SSm-CiS»Uc»j*%C*y4 7 

#ttft<il 0 2«T'*>o7t. 

[oiseiUML 

■flURBBSfcl/C. WiaiaiaVH2J:^$til.t>0 

[0187] tfwmtm*t Lxmmmm3m 

( O P C ) K 7 A fcfflV ^Bf»«fiV d = -65 
OV, BBS?m(2V t = -21 OVtL^. SJtH^Afc 
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&1AAV-7t<?>miZ 3 OOumtL. hi— ffifcft 
K N H— »IWaWfcLTW*l. Omm. gi^lO 
mm<0'>U^V^S7'^-H5:14. 7N/m(15 
g/c m ) <7)8ffT*^«$-ti-^. 
[0 1 88J JScirVC. EtB'W TXfc LTBStx-f 7x 

*#v, f .=-5oov, as-fsxayNMrxffi^v 

f .p=1 500V. f = 2000HzS-fflV%/c. 
[ 0 1 8 9 ] 04 3^iE?o-7- (SSttrt-.tf 

l<0fc«Stitfil O'flcra, ^B^^gK2 4• . a 
812 0mm, ^«E4 9N/m (50g/cm) 
#JSjS ( 4 8mm/ s e c ) t,ZttLT&&b L. 
A TX * 2 - 2 0 ,t A ?)|B!T'«oTI£W55-H- a- 
KSrffttLfc. i:LTHttth->— lHBBU 3 
2. 5V, 8 0%RHJS*tTT-iiajLS:^o^. 

[0190] -£0^OS*ftA"b(£¥«^l6^»¥9 

o imam tns affl<i , 4 - 1 8 n a t £<. 

fc. 

[ 0 1 9 1 J UBO&HMUi. 5mmft<rX9jmi 
[01921 tfBftWi. «3tft±^«K^fi^«K¥»h 

atHcis^i©*^?'**** (a) . e^ts 

t£0«D-7^"<x«K (b) IfLttT— r^Mo 

5-Tie^ji9. is^«c«k <A) Rxm'mm.'mjs. 

[0193] 

fc¥*8«J£ (A) =«Jg (a) -jg« (c) 
«c¥Sffi^)«S ( B ) =«S ( b ) -«S ( c ) 

wmm (%> = ( im®&<nm. < b) 3 / 

mm. ( A ) +K?Mk0)ttK ( B ) ] \ x 1 0 0 
[0 194] 54>(Z. j»rC6 0 0 0ft*T'BaJL S 

[01 9 5i. aatw2 

Ttftsitw 1 ioo pc m**mitzz t m^xa 

^JS*^*^(E^«^(7)*E¥«!)*»i9 0 %H±£<ft6ti 
£>&Dli. 4 - 1 7/ t AtffiM^#(cfcv»TiSv«¥^ 

*RWi* 0 ?>*l ^#*B<fcW#*>*i*:. 

1 0 1 9 6 ] sew 3 



hi—b LT hi— 3 Srfflv^ tfmjgttfijSfci LT» 

ms9ii tmn^i ■ mvmihii:^^. zm 
mmfr us&Hwmmmi 9 0 xaumiti 

SKBtiL 4-1 6«AtJ£v^(;fc^T»v^^» 
[0197]^fi4 

3W*SfitWl^)OPC K9A«WflU:£i:ttlrtvttt 
*ftW 1 1 |3tt*co3!H • *fi=-CHajL*ff-5^. COB* 
<^S3t«£*^<E^«^<OlS^3»*J±9 0%JJlt#fc<5>ii 
£«Htt. 4-14^Afci£v^(cfcv>T55i>IS^» 
*£*U y<m^m^j:< . BfiLLfc 

fRV» OO^IiiJfcBffiamfl*:. 
[0198] j*3fcgi|5 

hi— 53r«£ffiU HJS0I3 • ^ftrBJfJ 
0%&±imt>tLiWmi. 2~lOyuAfcfSJ60U<k 

ff^B^fl^iiA:. 
(01 9931ffia6 

L^ffo^. C^)I^)S3K*A^I6?»^0|k^»?9 
0%WJb**^<x*eB«, 2-8/xAtSliftcaii,}:*) 
^?M< s >-BIBS?^k:^-f *»^+»{t*^tf,n<: 

[0200] &BfegH7 

7S:«fflL. SltSM3i:^tt<?)Jia-*ft-CBa} 

o%y±tfmhz%mii, 2-8uAbmmii: t ) 

^S<. B«LhtC J ?^RVK'3* { j|^»iT^t,^, * 
[0201)^fi8 

hi—i2zm-i-zzbm^xtt. zmmbmm 
bmm^eMimm 9 0 %iii±*5ti 4>*ii, man 2 - 

6//Atl?ttWll«J: , )i^»lK, Bift±tc J ?-WRCfa 
•) IfiJLhlxtz t, coo5lfflJJ8lH«o^i, ^JSPS:B«* 5 »^ 
fife. 
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L*>fcB<fc*S*<S<gSl$:. *fttf»9*<#»fc:£ 
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